Succinic semialdehyde dehydrogenase from the parasitic cattle tick Rhipicephalus microplus: gene identification, biochemical characterization and comparison with the mouse ortholog.
The gamma-aminobutyric acid (GABA) degradation pathway consists of the enzymes GABA transaminase and succinic semialdehyde dehydrogenase (SSADH) and is essential for the development and functionality of the nervous system in mammals, while little is known on its role in invertebrates. In this study we report the gene identification, cDNA cloning and heterologous functional expression of a SSADH from the cattle tick Rhipicephalus (R.) microplus. In contrast to mammals and the insect model organism Drosophila melanogaster, which have one SSADH gene, R. microplus possesses several gene copies. One representative of these genes has been functionally expressed in Escherichia coli. This recombinant cattle tick protein has potent NAD(+)-dependent SSADH activity, but possesses also marked enzymatic activity on other aliphatic and aromatic aldehyde substrates. Comparison of R. microplus SSADH enzyme kinetic properties as well as substrate and inhibitor specificities with those of a recombinant mammalian SSADH reveals overall similarities, but also subtle differences, that may be exploited for the design of specific inhibitors with selective acaricidal activity.